T he term spondylolisthesis is derived from the combined Greek terms spondylos (vertebra), and listhesis (to slip). The term literally means the "slippage of one vertebra forward in relation to the adjacent vertebra." Five types were classified according to the Wiltse classification system: dysplastic, isthmic, degenerative, traumatic, and pathologic.
rest, NSAIDs, and physical therapy, the pain was not relieved; she was unresponsive to nonoperative treatment. Finally, surgical treatment was recommended.
Operation. The patient was placed prone under general anesthesia. A routine midline approach was made. Under fluoroscopic control, reduction screws were inserted into L-4 and L-5, and regular screws were used for S-1. Decompression was commenced via the midline. When decompression of the spinal canal was completed, nerves were then retracted to expose the disc space. A ring incision was made on one side of the anulus, and the disc material was removed with pituitary rongeurs. After removal of the L4-5 and L5-S1 discs, the rods were contoured and cut to length following templating. Both rods were then applied to the pedicle screw heads, with nut application. Then the disc space was distracted and the reduction was performed. The L-4 and L-5 vertebrae were pulled backward to the posterior vertebral line, and anatomical reduction was achieved. The endplates of L4-5 and L5-S1 were denuded, until observation of blood from the spongy tissue. Bone chips procured from the decompression were compressed into the disc space to make it compact by using bone tamps. A Keystone plug was tapped in posterior to the bone fragments and locked into place, countersinking the plug 2-5 mm to prevent encroachment on the canal. Final tightening of the nuts was performed under compression with the torque wrench. Hemostasis was secured and the wound was closed in layers. The patient was mobilized the next day, with a lumbar orthosis to be worn for 12 weeks.
Postoperative Course. At her follow-up visit after 12 months, the patient was free of pain, root tension signs were negative, and neurological examinations revealed no deficits. Radiographs demonstrated good fusion with a well-fixed implant, and with no evidence of motion at both levels. The slippage of both levels was corrected. After reduction, the slip angle was -16° at the L4-5 level and -1° at the L5-S1 level. The angles of lumbar lordosis, pelvic incidence, and sacral inclination were 49°, 55°, and 42°, respectively, at the postoperative follow-up (Fig. 3) .
Discussion
Of the different types of spondylolisthesis, the isthmic type is the most common. The most common site of spondylolytic defects occurs at L-5 (85%-95%), with much of the remainder occurring at L-4 and above. 4, 5, 13, 19 However, most of the cases with a pars interarticularis lesion present only with spondylolysis, and only approximately 15% of individuals have progression to spondylolisthesis. 6 The incidence of multiple-level isthmic spondylolisthesis is extremely rare; to date there have been few reports of this disorder in the literature. 1, 3, 17, 20 Although the cause and risk factors for progression of the slip to spondylolisthesis are still not quite clear, 8, 13 it has been proven to be multifactorial: hereditary, traumatic, mechanical, and hormonal factors are all believed to play a role. 1, 9, 10 It has been observed that repetitive flexion-extension, axial, and rotational load- ing seems to be precipitating factor. Excessive activities put unusual stress on the pars interarticularis, making it susceptible to injury. Therefore, it most commonly occurs in people participating in certain sports or activities. 6, 12, 14 The patient in our case was a manual worker who had no major trauma or genetic predisposition. Her lesion was probably caused by repetitive stress imposed by physical activity.
Most people with spondylolisthesis can be asymptomatic until later in life. The major complaint is low-back pain that is a deep ache localized to the lumbar area, occasionally radiating into the buttocks or proximal lower limb. The cause of back pain, presenting after middle age in a patient with spondylolisthesis, may not be due to the pars defect or slippage. Those lesions have most probably existed since childhood, and therefore the pain may be attributed to vertebral instability, pseudarthrosis, spinal stenosis, a discogenic origin, and adjacent-disc degeneration. 5, 7, 15, 16 Radicular pain is typically caused by compression, irritation, or tension of the nerve roots, and it can be unilateral or bilateral. We believe the combined effects of the above factors resulted in this patient's symptoms.
The optimum treatment for multilevel spondylolisthesis is unclear because the number of patients is small. We chose decompression, reduction, and PLIF with autogenous bone chips for this patient. We preferred this procedure because it offers several advantages, and it can completely decompress the spinal canal. The near-total discectomy could not only eliminate discogenic back pain, but provide a wider area of intervertebral bone-to-graft contact area than posterolateral fusion and interbody cages. In addition, it could increase load sharing of the grafts, because the anterior and middle spinal columns support 80% of the spinal load, which enhances bony fusion. 21 Furthermore, internal fixation could provide immediate structural support. In this case, the bone chips procured during posterior decompression were used as interbody graft. The literature supports use of this kind of bone chips in PLIF for the treatment of spondylolisthesis, with a 90% fusion rate 2 and 79% objectively good results. 11 This technique can shorten the operating time and reduce donor site morbidity and blood loss, because a bone harvesting procedure is not necessary. The graft is biomechanically compatible with its host tissues, and compared with allograft it can provide a comparatively stable environment conducive to fusion.
Anterior lumbar interbody fusion (ALIF) is advocated for the treatment of isthmic spondylolisthesis because of the following advantages: avoidance of epidural scarring, which is a serious complication of posterior surgery; avoidance of back muscle trauma and posterior ligament structure; and high fusion rate. Transforaminal lumbar interbody fusion (TLIF) is frequently used today in isthmic spondylolisthesis, mainly due to reduced violation of the spinal canal. It has been proved to be feasible, safe, and an effective technique, with the added benefit of reduced soft-tissue disruption. Theoretically it can prevent typical complications associated with ALIF and PLIF. Despite proven success in achieving surgical goals through these techniques, each one has its own shortcomings, and they have never been applied to double-level isthmic spondylolisthesis. Whether those techniques can be used for the disorder needs to be further researched.
Conclusions
The prevalence of multiple-level isthmic spondylolisthesis is rare, and our treatment method provided successful short-term results for this patient. The search for the optimum treatment warrants further investigation in a larger sample of patients.
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